We report an ethnographic and field-experiment-based study of time intervals in Amondawa, a Tupi language and culture of Amazonia. We analyse two Amondawa time interval systems based on natural environmental events (seasons and days), as well as the Amondawa system for categorising lifespan time ("age"). Amondawa time intervals are exclusively Event-based, as opposed to Time-based (i.e. they are based on Event-duration, rather than measured abstract time units). Amondawa has no lexicalised abstract concept of time and no practices of time reckoning, as conventionally understood in the anthropological literature. We conclude that the abstract conceptual domain of time is not a human cognitive universal, but a cultural historical construction, semiotically mediated by symbolic and cultural-cognitive artefacts for time reckoning.
Introduction
Although both the phenomenological experience of time (Bergson 1910) , and the linguistic encoding of temporal inter-event relationships in lexicon and grammar, may be considered to be human transcultural universals, the conceptualisation and linguistic expression of time intervals (that is, lexicalised concepts of intervals of temporal duration) is widely culturally variable. Much anthropological linguistic research has addressed variability in calendric systems, and in the social practices of "time reckoning" (Evans-Pritchard 1939 , 1940 3 a holiday in the spring"), but sometimes conventional (such as 'coffee break', e.g. "let's discuss this during coffee break"). 1 We report here an ethnographic and field-experiment-based study of time intervals in a Tupi language and culture of Amazonia, Amondawa. 2 We analyse two Event-based Amondawa time interval systems (seasons and days), and the Amondawa system for categorising lifespan time ("age").We also show that Amondawa has no
Time-based time interval systems, no lexicalised concept of "Time as Such" and no practices of "time reckoning" as conventionally understood in the anthropological literature (Evans-Pritchard 1939).
Calendars and time reckoning: anthropological perspectives
There is a considerable body of anthropological research dealing with culturally specific calendric systems. 3 Calendric systems frequently possess a recursive structure such that different time intervals are embedded within each other, and/or a structure of metrically overlapping intervals. These intervals are typically cyclical in nature, with both embedded and overlapping cycles. The most familiar to us is the now widely adopted lunar and solar (more strictly, monthly and annual) Gregorian calendar.
A dramatic example of the complexity that such systems can attain is provided by the classical Mayan calendars. The Mayan civilisation used three different calendar 1 The event-based time interval may be characterised as a change of state (e.g. 'sunrise'), as a stative event attribute (e.g. Amondawa ara, 'daylight'), or as an activity. The lexicalisation may be metonymic or "pars pro toto", as in Amondawa pojiwete, 'when we start work, morning' (Whitrow 1988: 15) . 2 The fieldwork on which this paper is based was carried out by the first and third authors; the fourth author had primary responsibility for the fieldwork manual; the first, second, and fourth authors had primary responsibility for the data analysis; the second and first authors have primary responsibility for this text. Space and Time in Languages and Cultures II: Language, Culture, and Geertz (1973: 398) , have "a classificatory, fulland-empty, 'de-temporalized' conception of time in contexts where the fact that natural conditions vary periodically has to be at least minimally acknowledged". Gell (1992: 72) points out, however, that "the evidence for Balinese detemporalization is specifically connected with the permutational calendar … that it does not generate regular periodicities (such as solar years subdivide in lunar months, which subdivide into market weeks, etc). Instead the permutational calendar specifies quantum units (days) in terms of combined product of independent five-, six-and seven-day cycles". Alongside this Pawukon permutational calendar, which commutes a complex trinomial expression whose completion takes 210 days, the Balinese also employ a variant of the luni-solar Hindu (Vedic) calendar. Gell (1992: 73) summarises Geertz's argument as being that "both Balinese calendars are nonmetrical and 'non-durational', and thus correspond to the climaxless 'steady state' and non-progressive tenor of Balinese life". p. 292).
These descriptions of Nuer and Ainu event-based time interval systems serve as a useful starting point for our ethnographic and field-experimentally based description of time intervals in Amondawa.
Amondawa culture and society: an overview
The Amondawa 4 are an indigenous group living in the Uru-eu-wau-wau reservation, in the State of Rondônia in Brazilian Greater Amazonia. Amondawa is classified as a Tupi Kawahib language belonging to the family Tupi-Guarani, closely related to the other Kawahib languages (Diahoi, Karipuna, Parintintin, Tenharim, Uru-eu-uau-uau)
of Amazonian Brazil (Sampaio 1996 (Sampaio , 1999 Sampaio and Silva 1998) .
The population at the time at which the fieldwork here reported was conducted consisted of about 115 people. Before official contact in 1986 by the government agency FUNAI, the Amondawa population was almost 160 people; after contact, this number went down by more than 50%, according to contemporary reports. In 1991, the Amondawa population was no more than 45 people, living in the area surrounding the Trincheira post, which is also the current habitation. The main cause for the precipitate decline of the population was contact-induced disease, such as tuberculosis, colds, measles, malarial fever, chicken pox, and other viruses (Silva 1997 ). At present, the population is skewed towards the younger generation, which makes up more than half of the population.
The Amondawa kinship system, in common with other Tupi Kawahib groups, is organised in terms of exogamous moieties. Descent is patrilineal. The woman does not lose her paternally derived name when she marries, but her children will be the descendents of her husband and adopt names from his moiety (Menendez 1989: 110) .
The Amondawa moieties are designated by the bird names Mutum and Arara. 
Time intervals in Amondawa language and culture
Amondawa does not employ cardinal chronologies such as ages of individuals, or ordinal chronologies such as yearly or monthly calendars, since the Amondawa number system has only four numeral terms, of which the equivalents of 'three' and 'four' are derived. The non-derived terms are pe'i 'one' and monkõi 'two'. An abstract term for time does not exist in Amondawa. The word kuara ('sun') is preferentially used to denote time intervals in general, since it is the movement of the sun which governs the passage of both the time of day and the seasons. Our ethnographic research has failed to identify any co-occurrence of numerals with any time interval designation. These features of the Amondawa language mean that Time
Reckoning simply does not occur in Amondawa discourse. This does not, however, mean that the language lacks a lexicon of time intervals. The two time interval systems on which, together with the personal proper name system, we focus in this section are the seasonal and diurnal systems. As far as we know, these are the only such systems.
Method
A field manual was developed, which consisted of elicitation games and questionnaires (Zinken, Sampaio, Silva Sinha and Sinha, 2005) . The manual was specifically constructed to identify temporal expressions and their ranges of use in Amondawa. Two of the tasks in the field manual addressed the lexicalisation of time interval terms: The calendar questionnaire and the calendar installation. These tasks are described below.
Calendar questionnaire
The aim of the calendar questionnaire was to provide data on the inventory of There are names for seasons and parts of the seasons, for the day and night and parts of the day and night, and some temporal deictic and adverbial 6 The standard version of the Field Manual (Zinken et al. 2005 ) is written in English but was translated by the field researchers into Portuguese. 7 We know little of the deep pre-contact history of Amazonian cultures, especially before the Spanish/Portuguese conquest. The only thing of which we can be certain is that it would be a grave mistake to view the existing (surviving) cultures of indigenous groups as being representative of some "unchanging" primordial state "without history" (Hornborg and Hill, in press; Wolf, 1982) . 
.
--------------------------------
Insert Table 1 
about here -------------------------------

Calendar installation: seasons
This elicitation game gave participants the opportunity to build a map of their model or schema of the 'year' (or other interval longer than a month) and its sub-intervals or constituents, by placing a series of paper plates, each representing a conventional time interval, on the ground.. The participants were requested by the researcher to "make a map of the year using the objects". 
Procedure. Four participants (all men) were interviewed in
--------------------------------
Insert Plate 1 about here --------------------------------
Results.
In Amondawa, there is no word for 'year'. Linguistically, time is divided not into years, but into two seasons: the dry season Kuaripe ('in the sun') and the rainy season Amana ('rain'). The term Kuaripe, referring to the hot, dry season, derives from the noun Kuara ('sun'), with the locative postposition pe, meaning 'in'
or 'at'. The rainy season is designated simply by the noun Amana, which means rain.
The passage of the seasons is marked by changes in the weather, and consequent changes in the landscape, and also by the rhythm of agricultural activities. Each season is further subdivided into three intervals corresponding to the beginning, middle (or "high"), and end parts of the season. Table 2 lists the Amondawa biseasonal lexical system. Figure 1 represents, approximately, the way the seasons were mapped by participants.
-------------------------------
Insert table 2 about here -------------------------------
It is based upon the constructions of all four participants, each of whom constructed a curvilinear representation which fitted into the available working space, more or less 
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were a result of a compromise between an intended rectilinear configuration and the length of human reach, or signify that neither cyclicity nor rectilinearity are relevant to the Amondawa seasonal schema.
-----------------------------------
Insert figure 1 about here -----------------------------------
Calendar installation: days
This elicitation game gave participants the opportunity to build a map and/or installation of their model or schema of the diurnal cycle. The procedure was identical to that described above for the calendar installation. The day installation game was administered immediately after the calendar installation game.
Results.
The term for 'day' in Amondawa, Ara, refers only to the daylight hours and also has the meaning 'sunlight'. There is no Amondawa term for the entire 24-hour diurnal cycle. Ara, 'day', contrasts with Iputunahim, 'night', which also means 'intense black'. There is a major subdivision of Ara, 'day', into two parts, Ko´ema (morning), and Karoete (noon/afternoon). Thus, additionally to the binary day-night contrast, it is also possible to say that the 24-hour period is divided into three major parts, Ko´ema, Karoete, and Iputunahim. Both day and night are further subdivided into intervals which are conceptualised and named on the basis of the daily round of activities. Table 3 lists all time interval terms produced by the participants in the day installation game. 
------------------------------
Insert
-------------------------------
The schematisation of the diurnal cycle does not seem to be cyclical or circular. In trying to explain this task, the researchers used a circular diagram resembling a clock, with light and dark areas. However, none of the participants produced a circular installation. Instead, they produced curvilinear representations similar to those produced in the calendar installation game.
Time and the human lifespan in Amondawa
As we noted above, the age of an individual is not measured chronologically in Amondawa culture, which lacks a numerical system able to enumerate above four. For example, when an older son changes his name, the father will change his name
too. An adult woman will change her name when she is married, and her previous name will go to the youngest sister. (Peggion 2005: 132) . The names do not appear to have spiritual significance, and in assuming a new name and new social identity, the individual does not become identified with the personality of previous living or dead bearers of the name. Table 4 gives examples of names in each Amondawa moiety with an indication of their status meanings, although it is important to note that this is only an approximation. Table 4 does not represent the entire name inventory.
--------------------------------
Insert Table 4 about here
The Amondawa language also has a number of generic nouns referring to categories of persons of a particular age (Table 5 ). Our own and others' research (Sampaio 1996 , Silva 2000 Peggion 2005) has not been able to identify any other age-based person categories such as "adolescent". Table 5 about here 'Imagining I played as a child'
In summary, the temporal intervals making up human life stages in the Amondawa culture and language are designated in the kinship-related onomastic conceptual system, and to a more limited extent in categories of person of a particular age. They are not related to any calendric or numeric system segmenting Time as Such, and they are not constituents of either exact or rough quantitative time reckoning.
Discussion
We have found that:
a. Amondawa time interval conceptualisation is not integrated or coordinated with the four-number Amondawa numeral system. This fact precludes numeric time reckoning as a cognitive and linguistic practice. c. Both the seasonal and the diurnal time interval systems involve division and subdivision. The superordinate level of the seasonal system is bi-partite (dry season-rainy season), while that of the diurnal system seems to have two alternative divisional structures, a primary bi-partite one (day-night) and a secondary tri-partite one (morning-afternoon-night). Beneath these superordinate divisions are lower level subdivisions.
d. In both cases it is the subdivision level of organisation that is coordinated with the organisation of social and, in particular, labour activity, regulating planting and harvesting times and working times during the day.
The seasonal and diurnal time interval systems can therefore properly be thought of as cognitive, cultural, and linguistic schemas, but they differ from more familiar calendric and clock schemas in that there is no evidence that they are conceptualised by speakers as being cyclical in structure. Cyclicity is schematically characterised in terms of a circular or orbital path of motion in which "moving time" returns recurrently to the positions which demarcate the time intervals. None of our language consultants either verbally described a temporal cycle or produced a physical schematic model (installation) that possessed a circular structure. Rather, the 21 schematisation seems to be simply in terms of succession, which may be (as we have seen) spatially modelled as a line, though not necessarily a straight one. Amondawa seasonal and diurnal time intervals are best thought of as high-level event categories -"happenings", as it were, in the natural and social world, with which other happenings may coincide, or to which other activities and events are indexed.
The third time interval system that we have analysed above is the conceptual system of Amondawa life stages, as this is reflected in Amondawa onomastic practices and knowledge. Time intervals in this system are conceptually inseparable from the Amondawa kinship and descent system, and form the basis of the social identity of individuals within that system. The names themselves have at least in some cases a meaning derived from gender and social roles, e.g. Kunha´pó derives from Kunha ('woman') and po ('make/do/work'), "doing as a woman".
The time intervals that co-constitute (with gender and moiety) the onomastic system are not linguistically independent concepts, that is, they are not (or not all) designated by nominals (although there are nouns for child, adult, and elder). Hence, we cannot say of these time interval concepts that they are "high level events" in the same way as are the seasonal and diurnal time intervals. In fact, from a linguistic point of view they are implicit or covert categories which are, in at least some cases, lexicalised only in conflation with other (gender and moiety) categories, and then only as personal proper names. Life-stage time intervals are thus even further removed from the calendric conception of a time interval than the event-based seasonal and diurnal time intervals. Kinship as a basis for temporal reference is widespread;
historical time for the Nuer is largely defined in terms of the initiation-based "age-set
To appear in Luna Filipovič and Kasia M. Jaszczolt (eds.) Space and Time in Languages and Cultures II: Language, Culture, and Cognition. Human Cognitive Processing 37. Amsterdam: John Benjamins. 22 system", and is therefore conceptualised in terms of "the movement of persons, often as groups, through the social structure" (Whitrow 1988: 10) .
Amondawa time bears yet other similarities to Nuer time as described by EvansPritchard (1939; 1940) . The social and linguistic construction of time is based upon the interplay between ecological facts in the natural environment, and social facts or structures. The basis for social structure time in Amondawa, as in Nuer culture, is twofold: first, the rhythm of activity, especially work, and second the stages of life constructed in social affiliation, although, whereas for the Nuer this is based upon cohort groups who experienced ritual initiation together, for the Amondawa it is based upon individual "movement" through a kin-defined onomastic system. In the terms that we have employed above, for both Amondawa and Nuer, time intervals are eventbased and social, rather than time-based.
There are also two notable differences between Nuer and Amondawa time intervals. First, the Nuer employ a "quasi-calendar" of twelve months. Second, the with great difficulty that they reckon the relation between events in abstract numerical symbols." (Evans-Pritchard, 1940: 103-104) .
Amondawa time intervals do not include months, and time reckoning is apparently entirely absent from the repertoire of cultural practices. We might hypothesise, then, that while both Amondawa and Nuer time interval systems are event-based, the Nuer system possesses more features potentiating an evolution to a time-based system.
Amongst the symbolic resources necessary for the cultural emergence of time-based time interval systems, such as true calendric and clock systems, is the existence of a All human artefacts are in a broad sense cognitive, inasmuch as they embody human intentionality (Sinha 1988; Bloom 1996) . However, there is a special subclass of what we can call symbolic cognitive artefacts, which can be defined as comprising those artefacts that support symbolic and conceptual processes in abstract conceptual domains. Examples of cognitive artefacts are notational systems (including writing and number), dials, calendars, and compasses. Cultural and cognitive schemas organising the relevant conceptual domains may be considered as dependent upon, and not merely expressed by, the employment of cognitive artefacts. A key property of cognitive artefacts is thus that they are conventional and normative. Cognitive artefacts may be motivated by natural facts and the human phenomenological experience of these facts (e.g. the orbit of sun or moon; the number of fingers on a human hand), but they are not determined by them (witness, for example, the variety of arithmetical bases for number systems).
Symbolic cognitive artefacts are instances of the extended embodiment of cognition (Sinha and Jensen de López 2000) , instantiating the intersection of material and symbolic cultural forms. The symbolic systems and conceptual schemas that they (Hutchins 2005) in the artefacts, which permit the socio-cognitive practices (and the reproduction of these practices through intergenerational transmission) constituting a segment of the life world of individual and group (Schutz 1966) . Symbolic cognitive artefacts are thus a crucial (and speciesspecific) exemplification of the "ratchet effect" (Tomasello 1999) in human cultural evolution and development; that is, they stabilize cultural invention and permit cumulative intergenerational transmission
What implications does this analysis hold for understanding time as a concept and as a conceptual domain? We advance two linked hypotheses. First, we suggest that time-based time interval systems and categories are in a fundamental way linguistically constructed, that is, they cannot be "thought" without thinking them through language and for speaking (Slobin 1996) . The conceptual schematisation of time-based time interval systems is not based in pre-linguistic and pre-conceptual image schemas (Lakoff and Johnson 1999) . Rather, the schemas are actually constituted by the use of linguistically organised, materially-anchored symbolic cognitive artefacts such as calendar systems.
Our second hypothesis is that the conceptual domain of Time as Such (or time abstracted from events) is not a human cognitive universal, but a cultural and historical construction constituted by schematised time-based time interval systems, and semiotically mediated by symbolic and cultural-cognitive artefacts for time reckoning. In this respect our analysis converges with Jaszczolt's contention (Volume 1) that while temporal "location", temporal relations and (we would add) time intervals are expressed in all languages, this does not require the postulation of time as a conceptual "primitive"-or, to put it another way, slightly divergently from 
